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Detailed Claim Listing 

The following is a detailed listing of all claims that are, or were, pending io the present 
application. Please amend the claims as set forth in this detailed listing. 



distal end of an optical fiber bundle. 

10. (Withdrawn) The system described in Claim 1, wherein the beads are located 
within etched wells at terminal ends of optical fibers of the bundle. 

1 1 . (currently amended): A chamical - analygi s method, comprising 
preparing separate sabpopulations of beads, each subpopulation carrying different 

chemical functionalities that change firotppticol cifflaturco of the b e ads in th e presenc e of 
targ e t e d analyt o s ; 

encoding s e cond an optical signature of the beads in each subpopulation with a 
description of the chemical functionalitioa functionality c arried by that subpopulatidn; 
combining the subpopulations to produce a-systcm; 
applying the-cystcm;- 

detecting binding of a target analvte to at least one of said subpopulations of beads 



chang oo in the first optical signatures indicativ e of a pr e aenco - of tho 4 QfgQtcd analytes ; and 



decoding said second optical signature of the beads to identify the chemical 
functionalities. 

12. (currently amended): The method de s crib e d in according to Claim 1 1 , wherein 
said encoding the aecond optical signatures with a doccription - of thoohcmj e al functionalities 
comprises doping the beads with fluorescent dyes. 



1-8. (Canceled) 



9. 



(Withdrawn) The system described in Claim 1, wherein the beads are affixed t ■ ■ 
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1 3 . (currently amended): The method d e scrib e d in according to Claim 1 1 , wherein 
said encoding the s e c on d optical signaturofi with a description of tho ohemical functiona j itioo 
comprises attaching encoding dyes to the beads. 

14. (currently amended): The method d o a cribcd in according to Claim 1 1, whereii: 
said encoding th e second optical signatures with a d e scription of th e chomicaJ functionalitie s 
comprises controlling a ratio of at least two dyes earned by each bead. 

15. (currently amended): The method d e scribed in according to C laim 11, further 
comprising: 

encoding the beads with a d es cription of the chemical functionalities by entrapping dy , 
within or attaching dyes to the beads; and 

applying the chemical functionalities to the beads. 

16. (canceled) 

17. (currently amended): The method deoor ibodin according to Claim 11, further 
eomprising changing tho firot optical signatur e by th e pr o sonc o or ab o onoo of a fluoresc e nt sag - i if \ 
from tho boaA wherein said target anal vte comprises a label . 

18. (canceled) 

1 9. (withdrawn) An analytic chemistry sensor, comprising: 
a bundle of optical fibers; 

a population of beads carrying chemical functionalities at a distal end of the fit . c 
optic bundle, light from individual bead being coupled into separate or groups of sepaj : u 
fibers of the bundle for transmission to the proximal end of the bundle 

20. (withdrawn) The sensor described in Claim 19, wherein each one of the bead*; i • 
located within separate wells formed at terminal ends of optical fibers of the bundle, 
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21. (withdrawn) The sensor described in Claim 20, wherein the wells are formed h . 
anisotropic etching of the cores of the optical fibers with respect to the cladding. 

22. (withdrawn) The sensor described in Claim 19. farther comprising alight sour . 
for exciting optically active chemicals bound to the chemical functionalities. 

23. (withdrawn) The sensor described in Claim 19, wherein the population of beac 1 
includes separate subpopulations, each subpopulation carrying a different chemical iunctional ; r 
and an optically intearogatable code descriptive of the chemical functionality. 

24. (withdrawn) The sensor described in Claim 23, further comprising a light sour < 
for exciting optically active chemicals bound to the chemical functionalities. 

25. (withdrawn) The sensor described in Claim 23, wherein code of each 
subpopulation comprises fluorescent dyes- 

26. (withdrawn) The sensor described in Claim 23, further comprising a filter and . i 
frame capturing camera for detecting optical signatures indicative of a status of the chemical 
functionalities and optical signatures indicative of the encoding of the beads. 

27. (withdrawn) A method for constructing and using an analytic chemistry sense 1 
comprising: 

forming wells at terminal ends of optical fibers within a bundle; 
distributing beads carrying chemical functionalities within the wells; and 
monitoring a status of the chemical functionalities from a proximal end of the bundle, 

28. (withdrawn) The method described in Claim 27 wherein forming the wells 
comprises anisotropically etching of cores of the optical fibers with respect to cladding. 
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29. (withdrawn) The method described m Claim 27, further comprising forming a 
population of beads in the wells from separate subpopulations, each subpopulation carrying a 
different chemical functionality and an optically interrogatable code descriptive of the chemic 
functionality. 

30. (withdrawn) The method described in Claim 29, further comprising randomly 
distributing the subpopulations within the wells. 

31. (withdrawn) The method described in Claim 29, further comprising serially 
adding the subpopulations to the wells. 

32-39. (Canceled) 

40. (currently amended) A chemical analysis method comprising: 

a) contacting a population of beads with a composition comprising at least a first targe 
analyte, wherein said population of beads comprises a first and a second subpopulation, the 
beads of each subpopulation comprising: 

i) a chemical functionality capable of changing a first optical signature of the bead in x i • 
prooonoc of for binding a target analyte; and 

ii) flrs coond aiLopticaJ signature which is encoded witb a description of said chemical 
functionality carried by the bead of the subpopulation; 

b) detecting a chang e in th e first optical aignaturc beads of at loaGt ono of aaid first or 



c) decoding said second optical signature of said first population of b eads to identify 1 1 .; 
first chemical functionality. 

41 . (currently amended) The method according to claim 40, wherein said se cond 
optical signature comprises fluorescent dyes. ! 




i f b e ads binding of said target analvte to said first population of beads : 
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42. (previously presented) The method according to claim 41 , wherein said beads i ■ : 
doped with said fluorescent dyes. 4 

43. (previously presented) The method according to claim 41, wherein said 
fluorescent dyes are attached to said beads. 

44. (currently amended) The method according to claim 40, wherein said second 
optical signature comprises at least two dyes carried on each bead. 

45. (previously presented) The method according to claim 40, wherein said first 
chemical functionality is selected from the group consisting of nucleic acids and proteins. 

46. (previously presented) The method according to claim 45, wherein said chemi i[ 
functionality is a nucleic acid, 

47. (previously presented) The method according to claim 45, wherein said chemi ■ i 
functionality is a protein. 

48. (new) The method according to claim 11, wherein at least one of said chemica 
functionalities is selected from the group consisting of nucleic acids and proteins. 

49. (new) The method according to claim 48, wherein said at least one of said 
chemical functionalities is a nucleic acid. 

50. (new) The method according to claim 48, wherein said at least one of said 
chemical functionalities is a protein. 

i 

i 

i 
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